In vitro correction of a pseudoexon-generating deep intronic mutation in LGMD2A by antisense oligonucleotides and modified small nuclear RNAs.
Limb-girdle muscular dystrophy type 2A (LGMD2A) is the most frequent autosomal recessive muscular dystrophy. It is caused by mutations in the calpain-3 (CAPN3) gene. The majority of the mutations described to date are located in the coding sequence of the gene. However, it is estimated that 25% of the mutations are present at exon-intron boundaries and modify the pre-mRNA splicing of the CAPN3 transcript. We have previously described the first deep intronic mutation in the CAPN3 gene: c.1782+1072G>C mutation. This mutation causes the pseudoexonization of an intronic sequence of the CAPN3 gene in the mature mRNA. In the present work, we show that the point mutation generates the inclusion of the pseudoexon in the mRNA using a minigene assay. In search of a treatment that restores normal splicing, splicing modulation was induced by RNA-based strategies, which included antisense oligonucleotides and modified small-nuclear RNAs. The best effect was observed with antisense sequences, which induced pseudoexon skipping in both HeLa cells cotransfected with mutant minigene and in fibroblasts from patients. Finally, transfection of antisense sequences and siRNA downregulation of serine/arginine-rich splicing factor 1 (SRSF1) indicate that binding of this factor to splicing enhancer sequences is involved in pseudoexon activation.